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Introduction

35
Treatment of tomatoes with short wavelength ultraviolet light or, 'UV-C', has been shown to 36 have a number of benefits. These include delayed senescence, as manifested by the it cannot yet be claimed that the identity of all the phytochemicals induced by UV-C 49 treatment has been achieved. Notwithstanding, it is known that in tomatoes, the response 50 includes the synthesis of the glycoalkaloid tomatine (Stevens et al., 1998) , the polyamine Despite the benefits, there has been an apparent reluctance to implement such hormetic UV-C 58 treatment in the horticulture sector. The factors that need to be considered in achieving this were discussed by Shama (2007 UV-B on a daily basis resulted in early ripening of fruits and a reduction in the size of fruits.
78
In the work described here tomatoes growing on the vine in a commercial greenhouse were 79 treated with UV-C after which their firmness and colour were measured. These two factors UV-C but which were on the same plant as trusses that had were also monitored. 
UV-C Equipment
92
Postharvest UV-C treatment was applied to fruit using a specifically designed UV treatment 93 chamber that permitted the treatment of up to 10 fruit simultaneously and was similar to that at the position of the rollers. The intensity was measured using a radiometer (UVP
99
Instruments, Cambridge) fitted with a probe with peak absorptivity at 254 nm.
100
Preharvest UV-C treatment was applied to trusses of tomato fruit whilst they were still on the 101 vine using a purpose-built piece of equipment. This was designed to be conveyed along the 
UV-C Treatment of Fruit
117
Fruit were harvested at the mature green stage, collected directly from the producer, 
123
For treatment of tomatoes on the vine, the sources were positioned 10 cm from fruit trusses.
axis. Three readings were taken at random positions from each fruit and converted into 
Firmness Measurement
147
Measurements of the firmness of fruit were performed using a Digital Texture Analyser
148
(TA.XT Plus, Stable Micro Systems Ltd., Haslemere, Surrey, UK). The instrument was set in 149 compression mode. The maximum force (in g) required to compress the fruit by 4mm was 150 recorded and monitored. Measurements were made at 4 randomly chosen points on the fruit.
151
Two of these were in the equatorial regions of the fruit and two were at the polar regions. All 152 firmness measurements were made on a fruit sample size of 5. concentration as determined using a haemocytometer was 3 x 10 6 spores per ml.
162
Tomatoes to be inoculated were first wiped clean with a paper tissue after which a cylindrical 163 cavity (Length, 5 mm; Diameter, 5mm) was created in each fruit using a flame-sterilised cork of maturity and at a number of UV-C doses, including 3.6 and 7.5 kJ/m 2 , which are close to 211 those used in this work.
212
Colour development of mature-green tomatoes treated and left on the vine is shown in Figure   213 3a. In this case tomatoes treated with both high and low doses of UV-C show only a very 
220
As mentioned in the introduction, a consensus seems to have developed for treating tomatoes; 221 this is that the entire surface of the fruit needs to be exposed to UV-C to obtain the benefits of 222 the hormetic effect. The conditions under which fruit were treated here, i.e. whilst still in 223 trusses on the vine, precluded exposure of the entire surfaces of the fruit to UV-C however, 224 seem nonetheless to have induced all the attributes associated with delayed senescence.
and tangerines it was possible to apply the entire UV-C dose entirely at the stem end of the 227 fruit and still obtain the maximum hormetic response.
228
Colour development of fruit from trusses that had not been directly exposed to UV-C but 229 which were from the same plant as trusses which had, is shown in Figure 3b . These fruit were leaf damage resulting from UV-C treatment were observed at the doses employed here.
240
The firmness of fruit inoculated with P. digitatum is shown in Figure 4 . The control fruit 
272
Further work needs to be undertaken to determine both the optimal dose and timing of this wavelength 254 nm, they also emit at longer UV wavelengths that could serve to attract bees.
286
The UV-C portion of the emission would be damaging to the bees, however, because 
